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Arbiter and bus system therefor 
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2000- 002820-3 
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£I£J CIS 
g (EJ) CH&I2J 

(°!) CHBI2J 
OloHS (£1) 
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20 2 
3 S 

0 a 
0 m 

32,000 S! 

1. Q^^Ai- SAilAi(£^)_1 



29,000 ^ 

3,000 S! 

0 m 

0 SI 
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7l ^^^^ 5)1^ -S-^l -f^^^ eflt ^S^^S -9-^*^ 511 

l-^-?-; ^^-71 ^^^^ eim^S'^l 7l2:-5><^ Bli^^t!- Cfl-i- B>iE-l t:^ a>ol 

(priority mapper); ^ ^7] -f^^ nfl3i)s.-¥-E-lsl i^l-iE^ i^wl-ol 

iollTfl H^iA>^^ ^'^■s\7] ^^^flsl^i- <^H1 ^*l-<^, ^^t!- 

^«7>^^ -f-a^^ ^ny] ^ ^ ^^ii7i» ^]^^o] aw^a 
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^;^ll7l ^ n A] {Arbiter and bus system therefor} 

^ 2^ £ 1^ ^^]]7l(3)^ 

10,11,17: ^>^Bl T:qia>o]>^ 3: ^TJ^y] 

20.21,22,23,24: *Bfl<:>ly. T^I^V^l^ii 

50: o^:^eflr±:/;?fl<>|ti1^ 51: rflolE^iil^ 

31: ofl^il 32: 

300: t^l^^^ 301: ^^^fl 

302: ^--a^^ 303: ^^:^} 

304: ^^;^> 
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Si<^^i. #^11 -i-Al.^)) ^^7fl2] HliA].^ ^^oll tflgfl i;^^ ^711 oil nil- 

Hi- ^^m ^^ttcf. 

71- :?]:^*>M-, wl^ Al^B^ai ^o)] ^ai^o^s. ^^sfl-^t * ^-S-^V ^^^Hfe 

^)l-8-«- ^ -f^^^ ^l^lJ-^-a-, ^ ^l-i:El nlul-oli<Hl cfltll 0.^^41^ :§.ajo. 

S. ;^l^S>al -^--a *-?l7> T^l-^E^ ClwHioflTfl ^Al^ O.^ Hl^A>-g-^^ *1 c.^ ^ O. 

S.^ ^A<H1 nl-Bl- ^o]^ ^^o] HlHit!: i^V^El clul-olis. ^]^^ ^ o;i^ oi:gol 

<16> :3.&m-, ^^^^ ^l^«<j-^-8:, ^<at!: ^}-g-7lSll- ri^er>^ ^7fl«o'-<!^ Round 

Robin«J-^°ll tilsil, s>=$lH7l- 3.JL ^^n^]^ ^^1^<=1 ^^]^ o.S, v}^ 

t:ly>ol:i^-^Elol zl- oj^aeoil cflSfl l:lulJil» ^sJ^M 7l-^ -^-^d*^* ^ 
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^ <a^3£ES. aj-Ajofl S]^>S.S., <^]9 *cH 37flSl <a^iE7]. oia_T^ 3;,^s] B]^7] 

A, 471)51 "a^im?} SiO.^ 67fl2l aliIL7l7>, n7l]£l <a^SEoll cflSflAi^ nC27ll2l H]iil 
7]7\ ^^■B\7\] ^, V}^^] C^Ul-ol^^ 7)1^71- *Olx4^ Olo]] 1451- Wl5l7l 

si ==;^7> 7lS>^^^o.S ^7K>7]1 SlJl. n ^3). ^^71- y^^]JL, ^£7} 

^ ^nHI SiTfl ^4^o] ^t\., 

<17> i^efA-l, ^ ^t^o^ ^31^, ^^7>^^ -f^^^ ^l^«<i-^Sl ^;tfl7l 

^ JH #;^ll7l» 5fl-g-?V «1i Al^^i ;dl^5>fe ^^icf. 

«J-^o1 ^7fl7l ^ #7}|7l» 5fl#?l- Hii Al^E^^ ^l^^V^ ^oll^. 

ci«>oii5.^Ei <a^^7i ^tt «ii-2-^ Bii^^ -f^-a 

7l ^^^^ eflt ^71 ^^^^ ell's ^#-¥-S^E^ ^S^^fl -f^*^ ell 

€ ^<LV^5:o)l 7l^3:>o^ ^-id^* ^^^^ 211 'i* #^*>7l flt!" 

-f^*^ ^71 -^--tl^^ eflfAljioi] 7l^*><^ Hli-S-^?!- cfl-i- °>^E1 rq«H 
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(priority mapper); ^ ^7] -^^tS ^'flslS.-^ElSl ^^;^>-I- tk^ ^}^^ "^^l^] 

<22> ^7] -^^^^ ^<=>1:£ ^>M-^ -^7] -f^^^ elltAl^-l- z)- talstS. OR 

^7) -f^^^ efltAi^sf Hiss, a^ls)^ 4-^^^ eflt 

<23> ^7) ^^;^> ^1-71 511^^31 ^ -f^^^ efl'g'^'l 5.^1^ HlE<g 

* ^-t^M ^^itfls ^^^> ^JS^^S ^^;=^> ^3101] 7] 

<24> ^7] ^71 -i^^T} ^'t^l-S-^-Ei ^1-71 
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<25> 



Efl^Aij^ofl 7l2.sM ^1-71 ^^^^ eflfo] a¥ ^^^^ ell's 

^5^^s>7l ^q^V 4-^^^ ellf -3-71 4-^^^ ell's ^#^S.-¥-h.-1 

-f-a*^ ell's ^-t}:^J:<Hl 7]^^}c^ ^^Ti* ^-^^tfls. -f^^fl ell's 
^ #^s>7l ^t!: -f-a^^ ^7l -r^^^ ell>S^J:°ll 7]&^}<=^ cfl 

-§- n>iEl rqul-olioj ^if^l-^ #^^1-71 ^^V D]-iEl c^HHi x^^gT.} i'tt!: 

"11 3|(pri or ity mapper): ^ ^7] 4-^^ "flslS-^ElS] -^It;^}* 
p>>:E^ clal-ol^^oflTii Bi>-A>-g-^ *l'^*>7l ^tb #^11^3.5 a^sV^ ^:^7]m: ^wl*m 

^^l^S Aji^^ol] SlSflAiS 'g-^^^C}-. 

<26> ^71 Bl^iA^ =r^^^, °>^H.-1 c)i3l-ol>,o11 z^z^ °l^E)ol ^7l n>^t) r] 

u>oiis.«-Ei iii>.A^# <a^^7i <a^aM, ^ ^7i <a^ss<Hi °>ssich 

-^71 -a^iEofl -f-td^fl ell's -i- ^■l^>-«>7l 2]^l:iEl-l- i-f-5>^ ^ o] H} 

<27> ^7l -f^^-?l ell'S'a:^^, ^^-71 -f^^fl e^1»S2^ ^s]- ^^s] n]E.S. S.-^]^^ ^ 

<28> AJ.71 o.^^4t| ^o]s. ^M3] ^7l -^^^^ efl-S-ti^* ^ v]E.%S. OR 

■g^sVo^ ^7) -^^^^ e^l'S^^fil- HlE^ a^lsl^ -f^^^ eilt 
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<29> ^^;^> -^7] -f^^^ efl'i^:^ # 4-^*^ S.-^]^ «lS<a 

* ^#s><i^ ^^icfls s^f-o.^.**! ^t;^} ^S-^^B^l-n^, ^t^l- 7] 

<33> :£ 1^ %3it}^, Al^iegdoo)^, 44^^ D>ii&l T^u>o]i (10,11, .. 17) , ^■ 

^9] *2flolH. t:1h>o1.^i(20,21,22,23,24), ^ ^^^B^KS)* i«-*!-cf. ^^^1 r] 
al-cl:i(10,ll,..17), ^ 4^21 #eflol«. clHHi (20,21,22,23,24)^ o]^^]^^/:^]o]n] 
i(50) ^ cllolE-lBl^(51)o11 s^sfl <a^slo1 Xici-. c^7].^^, o1S5)li/;^lo1tH^(50) ^ 

CflolEiBli:(51)^ ^^o] Aji^tHiSS ^-^J7l-^S1-Cf. C-)] o] E^ rt(51)^ Cfl o] E^ 

<34> n]«>ol:i(io,ll,. .17)^, "^^2^^^ , #efl<^l«. T:lH>c>li^; 

(20,21,22,23,24)^ 'golr^o.s. RAM, ROM, SDRAM, ^S] ^]S.^ , 5E^ 

<35> ^;<ll7l(3)fe, -^^^^ ^1^«<)-^<=>)1 421- T^V^E] cla>oli (10, 11,.. 17) 

^ 7HJ- ^-S- ^^^^» n>:iEl aj-o] ^^(10, 11 , . . Sfe 17)<Hl7ll o]^^]^/:^]<^n\ 
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<36> 



£ 2^ £ 1^ ^^ii7](3)^ ^^^o]t\■. 



<37> £ 2-i- %i-2:*>^, ^?<ll7l(3)fe. °J| Si (priority mapper)(31)2f ^;ifl^S.(32) 

1- 5L#t!:Cl-. -T-^^ Dll3i1(31)fe ^<^S. sl-i+S] ii|HMi: (10,11, . .17)S.^El 

a1iA^7> ^^sl^a, iJli^^ i^lel nl-el- 

^^2] H^^^^s. nlw><='li(10,ll,..a^ 17)S1 -i]t^># ^^^fl 

^S.(32)^, -f^^ I'D 3*1(31)3.-^ ^i^^>* r^uM^dO.ll, . .2 

^ 17)oll7ll alii# *i<^«-x4. 

<38> £ 3-^ £. 2fil ^1)311(31)21 ^Mll-s^iolT:f. 

<39> S. 3-ir %2:.t}^, -?-5d€ oil 2) (31)^ iHi-Q-T^ T^^^(300), -f-^d^^ ell't 

^#^(301). -f-a*^ #^^(302), ^#^(303), ^ ^^^1- #^-?-(304)l- S 

<4o BliA^ ^^^(300)^, 4-^^^ ^l^o] 7>^sH °>iEl tquHi (10,11,.. 17) 
o)l zl-z}- <a^SlcH ^l-ibE^ n]u>ol>,(iO,11...17)S.-¥-Ei Blih^^l- 'a^«l-7l ^t!- ^^2] 

^Hl^l-Jl, -^7] <?]^5LE^ ^o]S. S>q-2l Bli^^7l- <a^Sl^ Hl^^ 

^71- -a^s <a^is<Hl -9-^^fl7i- zh^i- aA]^ ^oi£ 5>i42i -9-^^^ eiit^ 

si- #^«-cl-. ^ "g^iM-Hl ^^^^^ el^l^Eioil zl-z^ ;^-i^j-s)oi sjcf. ^ 

ellt ^#-?-(301)^ =T^^^(300)S^El -^^^^ 5ll'i^J:°)l 7] 
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<41> ^ ^Al<i|lo11 itj-S. Aliuj(100)o11fe 87)131 P>iEi C]H>o1i(lO,ll,..l7)7> 9X 

^^-^(300)ofl^ 871)31 ^^iS, ^ 871131 e|;^lriEl(elxliEio,..,al 
^liBl7)7> ^V^^cl.. SEt}-, a. ^aHHI 14^ -f^^^^ 16511^5. ^^slS-S., -f-ii 
^fl sfl^-il:^^ 16H1SS SAisin^, ojofl nl-el- -f^^fl eflf ^#-^(301)<Hl^ -f^^ 
■¥1 5ll*i^^3l z]- u]Eo] OR<?i^^ 4^*S*>7l -?1*11 1671131 OR<a^7l(OR^^7lO,...OR^'t]- 

7115)71- D>^^4. 

<42> #^-?-(302)fe -f-y^^ eflt ^#-^(301)^^El ^^^^ 5)1^ 

<43> ^t^^l- ^#^(304)fe Bl^^^ =T^^^(300)S.-^E^ -f^^fl ell^^^-^l 7l 

^7l ^^^fl ell^i^Oj^o)] SAl^ -f^^^<^l zl-zl- cfl-g-sls^ TJ}^^] t:]^}o]^ 

-^t^>7l- s.-^]^ ^t;^> -tlJ:» A^AjsrVjT ^^;^> ^3.^t}c^ tfl-g- nv^e-l 

-f-a^fl Ell'S'^l cfl-S-Sl^ 1671131 t:lSDl(T:l^c^0,...x:lSDll5)7> v>}^S\c^ ojcf. 

^^7.} #^«.(304)^ <il^^> ^#^(303)S.^El o>iEl cll3|-ol>; >:lit;^l- ^oflAi 

•f-^d^^ #^-^(302)S-¥-El <a^^ -f^^^* nl-iEi nlt3]-oli ^if;^>l- 

<44> ^;^121?1 <^1» l-'H ^'gsl-lg Cf^J!)- ^cf. 

<45> oSi ">iEl clu>ol>^(io)3l -^^^^ ell'iol 40I31, 1^ o>riiE] t:lu>oli(ii)o] o. 

1110111111111111, lllllOllllllllllol oHl a)-el-, -9-^^^ #^-¥-(302)011 sl^fl 

^7l ^ 7ll3l 4-^^^ E)l'i^:£7V GR^-t>€ ^^^^ ell's ^^^s^l 
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FlagO, . .,Flagl5^ 1110101111111111<^1 <^]9 MSB^b] ^i^^^S, 4^^11 ^ 

sfl^ ^^>^^1- ^d^^^* 4-^^^ #^^(302)^, ^^^^ ^l^^^l 

B]) 1110111111111111^ 0^ ^}^^ i:1i^>ol:±r( 10)^1 rfl-g-3^ji, -f^^^ 
B]) 1111101111111111^ 1^ ^>^Bl t:1ti>ol^(ii)c>]l T:flo_-£]^^ tJ]>i^^5 ^>^1 

T3]->;E^ T:^y>ol^(12, . .17)^ llllllllllllllll(^S^Bl)oil T:fl-§-A]^ 8*16 i^fl:^^^ 

<46> lll^TLillllllllll 

<47> lllil^Tllllllllll 

<48> lllilillllllllll 

<49> lllilillllllllll 

<50> lllilillllllllll 

<51> lllilillllllllll 

<52> lllilillllllllll 

<53> lllilillllllllll 

<54> ^1-71 n]iH^>,oflA^ efl^-^ 4^ 6<=>l-ii, ^^t]- 

(301)^ ^^1^1 ^II^IS tijE^^ ^^j^ ^^t:} a] 
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J: 01111111, 10111111* ^J^^^>:ii ^^^> ^:^» tj]-S- i:]^ci4, 

S iq^nje^l 1=1^^ 3>c^ n>^Bl cl^Voi^x -^i^;^}!- ^#^t^. ^^^> ^J:^ Su] 
^S.^^ MSB^Bjo] z]- wlM^ n>>,E^ rqu>ol^(10,ll,..17)<:>]l T:fl-§-^^ tx^eJ-A-] -f^^^ 
4^ 0^ ^l-^Ei tqti>ol^(io)^:^El ^^£]oj^^ efl^ 6^ 1^ i^>:iiE^ 

i:lti]-o]>^(ll)^^E-l ^<a* <y: ^ SX^, o]6\]^ Ai^;^]. ^#^(303)^ 0^^ l«i 

p>^E^ clti>ol>,(io,il)o^ ^^;^}* ^♦^f^, ^^^1- #^^(304)^ 
(302)^^Bl ^g^^ -f^^fl ^1^^ ^-5} ^^-1 0^ i^>^Bi i:lia>o]^(io)^ 

^>1- *^^>^, ^^-^^ 1^ c]y>c:>l^(ll)^ ^^;^>» #^^^4. 

<55> :^cf <ati]::3^ o.^, C^^^ .a^^J-^* ^l-8-^>^ ^^^>^ ^-S-^ 

<56> 0^ nl-^B-) x:1ti>ol:i(10)^ el;^l:iEi0^1 ^l^^l O^E-1 15^]- 

<57> Case ( 0 ) 

<58> 0 : -f-y^^ ^l^-<d:^0 = OblllllllllllllllO; 

<59> 1 : -f^^^ sfl^^JiO = ObllllllllllllllOl; 

<60> 2 : -f^^^ ell^Al^O = OblllllllllllllOll; 

<6i> 3 : 4-^^-^ sIl^Aijio = ObllllllllllllOlli; 

<62> 4 : -¥-y^^ sil^^:§:0 = OblllllllllllOllll; 

<63> 5 : -^-y^-?] efl^-<ilJ:0 = ObllllllllllOlllll; 

<64> 6 : -^-ti*^ 5fl^-<ilJ:0 = OblllllllllOllllll; 
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<65> 7 : ^l^^^O = ObllllllllOlllllll; 

<66> 8 : ^l€'ti:^0 = OblllllllOllllllll; 

<67> 9 : -^^^fl efl^A]^0 = ObllllllOlllllllll; 

<68> 10 : ^^^fl efl^Ai:5:o = Obiiiiioiiiiiiiiii; 

<69> 11 : ^^^^ efl^^^O = ObllllOlllllllllll; 

<7o> 12 : -?-^d^^ ^fl€^:5:0 = ObiliOiilillliiiii; 

<7i> 13 : ^^^fl ell^Ai^O = ObllOlllllllllllll: 

<72> 14 : 4-^^^ ^l^^:s:o = ObiOiiiiiiiiiiiiii; 

<73> 15 : -f^^fl efl^^^O = ObOlllllllllllllll; 

<74> endcase 

<75> <^7]^^, Ob^ ^1^4^* ^1^1^^. 

<76> 1 ifl;^] ywj irlyj-ol^di^ _17)o] n}^7}p(\^ K^^^. 

<77> ^^^^ efl^ ^-tl:^:!:^ efl^^ 4-^^^* ^:iA^7> M* 

-f-a^fl ^^^:^Mr ^^j^l-^ FlagO, . . ,Flagl5^ ^-^1 

<78> FlagO = sfl^>il:i:0 [0] or ^^^-^ efl^Ajjn [o] 

<79> or -f-a^fl 5ll^Ai:5:2 [0] or -f^^fl ^1*^:5:3 [0] 

<80> or -f^^^ 511 ^4 [0] or ^-id^^ 5fl«>a:^5 [0] 

<8i> or -f-ii^fl ell^Aijsie [0] or -f^^^ efl>tAl:i:7 [o] 

<82> or -^-id^^ 2^1^^:5:8 [0] or ^^^fl sfl^Aij^g [o] 
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<83> or 4-^^^ efl^iAl^lO [0] or ^^^fl efl^^^ll [0] 
<84> or 4-^^^ ^•11^^J:12 [0] or -f^^^ ell^<a:s:i3 [0] 

<85> or efl^Ai:^14 [0] or -f-tl^fl efl^^^lS [0] 

<86> 

<87> ^^0,...7^ efl^Al:^ Z]- tije^ ^1:^^^ ;,fl::p.^^^|.C^ 

Case m'^.y^} ) 

ObdddddddO : IdO <= 0; 
ObddddddOl : IdO <= 1; 
ObdddddOll : IdO <- 2; 
ObddddOlll : IdO <= 3; 
ObdddOllll : IdO <= 4; 
ObddOlllll : IdO <= 5; 
ObdOllllll : IdO <= 6; 
ObOlllllll : IdO <= 7; 
endcase . 

^7lA-1, dfe don't careol4. ^^7} ^:s.l,.,,7^ ^}^7}:^]^ 

<100> 4^ ^^flwj-^^ -M^^W ^^^^>M<^lt:f . 
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<89> 
<90> 
<91> 
<92> 
<93> 
<94> 
<95> 
<96> 
<97> 
<98> 
<99> 
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<10l> £ 4S. ^ ^<go11 tcl-S. ^;;fl7l(3)^^ Hl^^^ ^^-¥-(300)011 Slsfl 

<i02> tj-^O-S, uliA^ ^^-¥-(300)<Hl ^wl^ -a^iSofl -f^^-^ 511 71 

c.^^o^ efl'iAij^s. ^5AJ^V4(402^;^1). 
<i03> -f^^^l ^#^(301)^ ^8^i^ -f-id^^ eflf^OJil- alS^^ 0R^<l5l-°i -^^^ 

^ z\M '*S^Jt}-i^(403^;^l). 
<i04> -f^^^l #^^(302)fe -^-^^^ eflt •^^^^'=^1 7l^*>c^ fe^ 

<105> >:^>i^l- ^^«-(303)^ 402^^1o1lAi A^Aj^ ^^^^ ElltA]sS.^&l ^ 

* ^#t!-i^(403'^:^l). 
<106> i\%7.} #^:^(304)^ ^^^^ #^^(302)S.^El "^^^1 ^^^^ sD'S-i: 

n>iEl n]H>oli2^ ^t;^}* #^?!-i4(405^7^1). 

<109> SEtl-, ^ ^Aloflofll^i^ p>iEi ii|iaH^(10,ll, . .17)5^ 7fl==^7> 87llolji -f^l^^ 
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1] 

Eflt^^* %^^}^, -f^^^ efltAlJ^oI] 7]S.^}C^ ^^7] -^-y^^ 

efl^ol a.:^ a-^l^ ^^^^ ell's ^3^^*1-71 ^Itb -^-^^^ eil^ 

tS* ^-^infls -f^^fl eil>S* #^s]-7l ^t!: -f-^e^ m-n^; -^7] ^^^^ 
T^i3>olih -i^^^} -f-a^ "11 2] (priority mapper); ^ 

*l<^sl-7l ^^V f-^flSISl- S^^V^ ^^l^S. *m ^^ll7l. 

2] 

^11*J-<=>11 ^ol^i,' 

^71 <a^iS<^l ^1^^ ^-a^^ Simi- ^^^J-*>7l ^tb 21^1^611- S^S>^ S- 

^I^S *>fe #;'ll7l. 
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[^^«- 3] 



^71 ^^^^ ^<H£ ^7) ^^^fl eflt^Jll- 21- HlEigs. OR 

■a^V^H ^7l ^^^^ 5ll^AlJ:a]. ^^^3] HjE^ iEAlsl^ -f^^^ s^lt 

5] 

# ^t'*}'^^ ^^ii^s. s^^^^**] ^^^^1- ^s.^ ^S^j^M, ^t^> ■iis.'^] y\ 

6] 
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I^^^J- 7] 

•?]^%^7l ^?!- tHi^^ ^7] tHiA^ Hl>iA^7> <a^^^ ^j- 

eflt^s* ^^^fl efl^S^jsioil 7l^§><^ -^7] v]^^^^ 

efl^o] s.:^ s.^]^ ell's ^3^^*>7l ^^^^ eflf 

^^■71 -9-^^^ ell's ^%^S-^^] ^^^^ ell's ^<i^:£<^l 7l2.^H fe^ -^-^ 

^* ^^i^S 4-^^^ ell^* #^*>7l -f^^^ ^7l ^^^^ 

ell'S-tlSo)! 7la^M Bli^-S.^?!: cfl-S- ofiE] cl«]-°li2l ^'i^>l- #^*>7l p>:i 
clu>oli ^fx} -fr^-^* a^tl -t-^tS ^11 3] (priority mapper); ^ -^-71 -^-^^ 

T'ms.^^^s] ^t;^>« Sfe ''ViE^ ci«Mi^l7ll ali^>-§-* ^<^e>7l ^t!" ^ 

711S1S1- 5L^S>fe #^ll7ll- ^^^S «>fe «li ^1^^. 

^7l ^J^aeoil ^1;^^ ^-a^^ eM^ ^-1^31-71 ^tb el^l^Ell- S.^t}^ #7l)7l# 
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^^^^ aflt^J:^, ^^^^ sfl'gsl ^sl- uls^ ^aIe)^ ^ 

[^^%»- 101 

^7] ^^S. 51-1+3] -^71 -f^^^ efl'S^S* ^ tilE^S OR 

<a^el-C^ ^^^^ Sfl'i-tlXSl- *^3| «1E^ SAlS]^ -f-^d*^ fill's ^-tl-^^# 
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